Cell adhesion and spreading behavior on vertically aligned silicon nanowire arrays.
In this report, we studied the interactions between biological cells and vertically aligned silicon nanowire (SiNW) arrays and focused on how SiNW arrays affected cellular behaviors such as cell adhesion and spreading. We observed that SiNW arrays could support cell adhesion and growth and guide cell adhesion and spreading behaviors. The results also showed that SiNW arrays could not only enhance the cell-substrate adhesion force but also restrict cell spreading. Combining the results from scanning electron microscopy images of cell morphology and the expression analysis of genes and proteins related to cell adhesion and spreading process, we proposed a mechanism on how cell adhesion and spreading was controlled by arrayed SiNWs. The effects of SiNW arrays in guiding cell adhesion and spreading behavior might be useful in the development of cell microarrays, tissue engineering scaffolds, and molecule delivery vehicles in which strong cell-substrate adhesion and reduced cell-cell communication were beneficial.